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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a steel excellent in scratching resistance in addition to 
both characteristics of corrosion resistance and blackening resistance without executing special 
treatment such as pretreatment by treating the surface of a galvanized steel sheet by a chromate 
soln. contg. the organic acid salt of Co and or Ni. 

SOLUTION: The surface of a hot dip galvanized steel sheet is treated by a chromate soln. contg. 
one or more kinds among the organic acid salt of Co and/or Ni. Thus, its corrosion resistance and 
blackening resistance can be improved over a long period without executing pretreatment before 
the chromate treatment to obtain the improvement of the production efficiency, and furthermore, 
the effect of improving its scratching resistance can be obtd. Moreover, it is recommended that Al 
is incorporated by >4 mass% into the plating layer of the galvanized steel from the viewpoint of 
obtaining excellent corrosion resistance. It is recommended that the chromate treating soln. 
contains one or more kinds among the organic acid salt of Co and/or Ni together with chromic acid 
and a chromic acid-reduced substance as the main components, and oxalic acid, formic acid or 
acetic acid used as the organic acid. 
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* NOTICES * ' 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the melting zinc system plating steel plate characterized by to 
manufacture the melting zinc system plating steel plate which is the approach of manufacturing the 
plating steel plate with which the clo mate coat was given on the melting zinc system plating steel plate, 
and was excellent in corrosion resistance, blackening resistance, and a sex with a crack-proof by 
processing the front face of this plating steel plate with the clo mate solution containing at least one sort 
of organic-acid salts of Co and/or nickel. 

[Claim 2] The plating layer of said melting zinc system plating steel plate is the manufacture approach 

according to claim 1 which is what contains aluminum more than 4 mass %. 

[Claim 3] metal Cr:10-150mg in a clo mate coat/m2, and a list - the total in a clo mate coat - the 

manufacture approach according to claim 1 or 2 of satisfying the amount of Cr coating weight (metal Cr 

conversion):metal Co(es), and/or the mass ratio of amount =of metal nickel 1 :0.0 1-0.5. 

[Claim 4] The organic acid in said organic-acid salt is the manufacture approach according to claim 1 to 

3 which is oxalic acid, a formic acid, or an acetic acid. 

[Claim 5] The manufacture approach according to claim 1 to 4 which contains a chromic-acid reduction 
object at a rate of 10 - 50 mass % to the total quantity of a chromic acid and a chromic-acid reduction 
object in said clo mate solution. 

[Claim 6] The organic-acid salt concentration in said clo mate solution is the manufacture approach 
according to claim 1 to 5 which is 0.1-25g/l. 

[Claim 7] furthermore, the inside of said clo mate solution — as solid content ~ at least one sort of 
metallic-oxide sols - this - the manufacture approach according to claim 1 to 6 contained with a 
metallic-oxide solxhromic acid and the mass ratio of chromic-acid reduction object =0.5-5.0:1. 
[Claim 8] Furthermore, the manufacture approach according to claim 1 to 7 which contains a phosphoric 
acid in said clo mate solution with a phosphoric-acid : chromic acid and the mass ratio of chromic-acid 
reduction object =0.01-0.5:1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach that the melting zinc system plating steel 
plate excellent in corrosion resistance, blackening resistance, and a sex with a crack-proof can be 
manufactured efficiently, without taking special measures, such as pretreatment, against a detail about 
the manufacture approach of a melting zinc system plating steel plate. 
[0002] 

[Description of the Prior Art] Although the history of the zinc system plating steel plate which contains 
aluminum more than 4 mass % also especially in a melting zinc system plating steel plate is 
comparatively short, since it has the outstanding corrosion resistance, it has spread through the 
construction field, the household-electric-appliances field, etc., and is also diversifying the application. 
And the method of performing chemical conversion, such as chromate treatment, to the front face of the 
above-mentioned melting zinc system plating steel plate for the purpose of the further corrosion 
resistance improvement is adopted. However, if fixed period storage of the melting zinc system plating 
steel plate which performed chromate treatment is carried out under heat and high humidity, the 
phenomenon which a steel plate discolors black in the shape of unevenness will be seen. Although this 
phenomenon is usually seen when chromate treatment is performed to a melting zinc system plating 
steel plate, it is seen notably [ when aluminum content in a plating layer increases especially ], and it is 
known that the appearance of a plating steel plate will discolor remarkably and will black-ize. 
[0003] In using the above-mentioned melting zinc system plating steel plate, it had painted further to 
this steel plate until now, but using it with nakedness is increasing with expansion of an application, 
without painting. Therefore, the quality demand to the corrosion resistance and blackening resistance 
under no painting has come to be required severely much more. 

[0004] Among these, as an approach of raising blackening resistance, the technique of following many 
is proposed, for example. 

** How (JP,59-177381,A) to perform chromate treatment after processing a melting zinc system plating 
steel plate beforehand with the solution containing nickel ion and/or Co ion. 

** How to process with the solution of pH 5-9 which contains at least one sort of Fe ion, nickel ion, and 
Co ion on the front face of zinc or a zinc system alloy before performing chromate treatment (JP,7- 
74461,B). 

** How (JP,55-131 178,A) to heat-treat and to perform chromate treatment subsequently after 
performing mechanical process processing of skin pass rolling etc. to a melting zinc system plating steel 
plate. 

** How (JP,61-1 10777,A) to process in nickel ion content water solution, and to perform chromate 
treatment subsequently after an alkali water solution washes a melting zinc system plating front face. 
** How (JP,63- 166974, A) to perform chromate treatment after carrying out blasting processing of the 
hot-dip zinc-coated carbon steel sheet. 

[0005] However, each approach of these **s - ** needs pretreatment of processing with a predetermined 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/5/2006 



JP,09- 195062, A [DETAILED DESCRIPTION] Page 2 of 9 

solution or performing heat-treatment and blasting processing before chromate treatment, in order to 
raise blackening resistance. Therefore, in the production process of a plating steel plate, the facility for 
performing such pretreatment is newly needed, and manufacture effectiveness is very bad. 
[0006] Moreover, the approach of the above-mentioned ** or ** aims at improvement in blackening 
resistance by adding nickel, Co, etc. in the pretreatment solution before performing chromate treatment. 
In short, when Co or nickel deposits in the form of a metal or an oxide, the activity on the front face of 
plating falls to the active spot produced on the plating front face, consequently the improvement 
operation in blackening resistance by addition of these metals is considered that it can control advance 
of the corrosion based on a local battery, although it is as being indicated in the official report of the 
above-mentioned **. However, since the oxide film of the outermost layer was violently etched when 
pretreated with the nickel/Co content solution under the strong acid nature recommended by this 
approach, or strong-base nature (pH 1-4) (pH 1 1-13.5), even if blackening resistance improved, it turned 
out that corrosion resistance deteriorates remarkably. 

[0007] Furthermore, although the problem of etching seen by the approach of the above-mentioned ** is 
not produced by the approach of the above-mentioned ** since it is pretreating by pH 5-9, there is a 
problem of needing separately to be furnished [ which was mentioned above ] new for pretreating like. 
[0008] On the other hand, the approach of carrying out surface treatment of the plating steel plate with 
the chromate treatment liquid containing Co salt of a chromic anhydride and an inorganic acid, a silica 
sol, a phosphoric acid, and a fluorine compound is proposed by JP,57- 174469, A for the purpose of the 
corrosion resistance improvement in a melting zinc system plating steel plate. However, in order that the 
fluorine compound added in chromate treatment liquid may etch violently the oxide layer produced in 
the plating outermost layer, though corrosion resistance improves, it has the problem that blackening 
resistance falls. 

[0009] Similarly, after processing a zinc front face by the aqueous acids which contain at least one sort 
of nickel, Co, and Fe beforehand, the method of improving paint film adhesion and the corrosion 
resistance of a paint postforming article is proposed by JP,56-69377,A by carrying out chromate 
treatment. Before carrying out chromate treatment, it is necessary to process separately by aqueous 
acids, and according to this approach, corrosion resistance may be improved, but there are manufacture 
effectiveness and a problem on a facility. Furthermore, by this approach, it is not taken into 
consideration at all about blackening resistance. 

[0010] Thus, it cannot be said that each approach mentioned above is an approach of manufacturing 
efficiently the plating steel plate possessing both the properties of corrosion resistance and blackening 
resistance. Furthermore, although it had the fault that the oxide layer of a plating layer front face will be 
etched violently, with the above-mentioned conventional technique while corrosion resistance or 
blackening resistance improved, it is anxious for the approach such un-arranging is also avoidable. 
[0011] 

[Problem(s) to be Solved by the Invention] This invention is made paying attention to the above- 
mentioned situation, and in addition to both the properties of corrosion resistance and blackening 
resistance, the purpose is in offering the approach of manufacturing efficiently, without performing 
special processing of pretreatment etc. for the melting zinc system plating steel plate which was further 
excellent in the sex with a crack-proof. 
[0012] 

[Means for Solving the Problem] The manufacture approach of this invention which could solve the 
above-mentioned technical problem is an approach of manufacturing the plating steel plate with which 
the clo mate coat was given on the melting zinc system plating steel plate, and it has a summary at the 
place which manufactures the plating steel plate excellent in corrosion resistance, blackening resistance, 
and a sex with a crack-proof by processing the front face of this plating steel plate with the clo mate 
solution containing at least one sort of organic acid salts of Co and/or nickel. 
[0013] In order to raise many of these properties further, it is desirable to provide the following 
requirements. 

** Make aluminum contain more than 4 mass % in a plating layer. 
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** metal Cr:10 -'150 mg/m2 in a clo mate coat, and a list — the total in a clo mate coat - consider as the 
amount of Cr coating weight (metal Cr conversion): metal Co(es), and/or the mass ratio of amount =of 
metal nickell:0.01-0.5. 

** Let the organic acid in an organic-acid salt be oxalic acid, a formic acid, or an acetic acid. 

** Make a chromic-acid reduction object contain at a rate of 10 - 50 mass % to the total quantity of a 

chromic acid and a chromic-acid reduction object in a clo mate solution. 

** Carry out organic-acid salt concentration in a clo mate solution in 0.1-25g/l. 

** further - the inside of a clo mate solution - as solid content — at least one sort of metallic-oxide sols 
— this - contain with a metallic-oxide sol:chromic acid and the mass ratio of chromic-acid reduction 
object =0.5-5.0:1. 

** Contain a phosphoric acid in said clo mate solution further with a phosphoric-acidxhromic acid and 

the mass ratio of chromic-acid reduction object =0.01-0.5:1. 

[0014] 

[Embodiment of the Invention] If this invention persons process a plating steel plate with the clo mate 
solution containing at least one sort of organic-acid salts of Co and/or nickel as a result of inquiring 
wholeheartedly that the above-mentioned technical problem should be solved Even if it does not 
perform conditioning before performing chromate treatment, while being able to aim at improvement in 
corrosion resistance and blackening resistance over a long period of time and obtaining improvement in 
manufacture effectiveness A header and this invention were completed for the effectiveness on the 
disposition with a crack-proof which was not expected at all being acquired from the conventional 
technique. 

[0015] Hereafter, the manufacture approach of this invention is based and explained to the production 
process. First, although both a galvanized steel sheet and a zinc system plating steel plate can use the 
melting zinc system plating steel plate used as the negative, use of the zinc system plating steel plate 
which contains aluminum more than 4 mass % in a plating layer is recommended from a viewpoint of 
acquiring the especially excellent corrosion resistance. It is not limited, especially concerning elements 
other than aluminum, for example, Pb, Mg, Nb, etc. are mentioned. As for these element additions, it is 
desirable that it is below 0.1 mass % in total, and if they are this within the limits, they will not have a 
bad influence on corrosion resistance, blackening resistance, etc. which are made into the purpose by 
this invention. As an example of the melting zinc system plating steel plate used for this invention, Galle 
Hwang containing aluminum of 5 mass %, the gal barium containing aluminum of 55 mass %, etc. are 
mentioned. 

[0016] Next, chromate treatment liquid is given to the front face of the above-mentioned plating steel 
plate. This chromate treatment liquid is useful for especially raising the corrosion resistance of a plating 
steel plate, blackening resistance, and a sex with a crack-proof, and it has the greatest description in this 
invention at the appearance by which many outstanding properties mentioned above even if it gave 
direct chromate treatment liquid to the front face of a plating steel plate are acquired from a viewpoint of 
manufacture effectiveness, and the point of having specified that presentation. 
[0017] The chromate treatment liquid used for this invention contains at least one sort of organic-acid 
salts of Co and/or nickel while containing a chromic acid and a chromic-acid reduction object as a 
principal component. 

[0018] Among these, as for a chromic-acid reduction object, it is desirable to contain at a rate of 10 - 50 
mass % to the total quantity of a chromic acid and a chromic-acid reduction object (these may be 
hereafter called a chromic-acid compound collectively). It has big effect on the elution nature of Cr, or 
corrosion resistance, and the great portion of Cr to which that rate exists in a chromate film under by 10 
mass % serves as Fusibility Cr, and under high humidity, this fusibility Cr will be eluted, and the content 
of a chromic-acid reduction object will produce clo mate unevenness etc., and will have a bad influence 
on an appearance. It is more than 20 mass % more preferably. On the other hand, when the content of a 
chromic-acid reduction object exceeds 50 mass %, it is Cr 203 stable in a chromate film. It generates so 
much, and since the rate of Fusibility Cr of having a self-repair operation decreases, corrosion resistance 
deteriorates. It is below 40 mass % more preferably. 
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[0019] Moreover, in this invention, by this, it has the greatest description at the point which adds the 
organic-acid salt of Co and/or nickel in chromate treatment liquid, and while raising the corrosion 
resistance of a melting zinc system plating steel plate by leaps and bounds, blackening resistance is also 
raised, and a sex with a crack-proof can also improve to coincidence. 

[0020] Thus, in this invention, the description is in the point of having used the organic-acid salt of Co 
and/or nickel, and when these inorganic-acid salts are used, sufficient effectiveness is not acquired. 
Although the reason is not clear, if a corrosion resistance case is considered, for example and an 
inorganic-acid salt will be used, association of the above-mentioned chromic-acid compound added in 
chromate treatment liquid, the metallic-oxide sol added if needed, or a phosphoric acid (a postscript is 
carried out) or association mutual [ these ] will be cut, and it will be thought that a corrosion-resistant 
improvement operation is reduced remarkably. On the other hand, since these association is further 
strengthened when using the organic-acid salt of the above-mentioned metal like this invention, it is 
thought that corrosion resistance may be improved remarkably. 

[0021] moreover, as a reason whose blackening resistance improves by adding the organic-acid salt of 
Co and/or nickel As opposed to being etched to the oxide layer of the plating layer outermost layer, and 
blackening resistance falling with an inorganic-acid salt, since an etching operation is too strong with an 
organic-acid salt While an etching operation can prevent the fall of blackening resistance based on too 
much etching operation weakly therefore as compared with an inorganic-acid salt, it is thought that the 
remarkable improvement of a sex with a crack-proof can also be aimed at. 

[0022] Furthermore, in this invention, especially Co and nickel are conventionally chosen among the 
heavy metal with which effectiveness was accepted in corrosion resistance etc. In order for these ion to 
stick to the active spot which exists in a plating front face and to control activation, it is thought that the 
reaction by chromate treatment can be advanced to homogeneity at the whole plating layer. The largest 
elements of this absorption are Co and nickel, and when other metallic elements are used, it is inferior in 
respect of corrosion resistance or blackening resistance. 

[0023] As for the above Co which can demonstrate such an operation effectively, and/or the organic- 
acid concentration of nickel, it is desirable among chromate treatment liquid that it is 0.1-25g/l. In 1., 
sufficient effectiveness as opposed to [g / // less than 0.1 ] corrosion resistance and blackening resistance 
in this organic-acid concentration is not acquired. A more desirable lower limit is 0.5g/l. On the other 
hand, even if the upper limit adds exceeding 25g/L, effectiveness is saturated, and it is economically 
useless. The optimal upper limit in consideration of the above-mentioned effectiveness and economical 
efficiency is 15g/l. 

[0024] Moreover, it is not limited especially as an organic acid in the above-mentioned organic-acid salt, 
but a formic acid, a gluconic acid, an acetic acid, oxalic acid, a benzoic acid, etc. are mentioned. Also in 
it, a formic acid, an acetic acid, and oxalic acid are recommended in the semantics which aims at 
improvement in corrosion resistance, blackening resistance, and a sex with a crack-proof. Such an 
organic-acid salt may be used independently, or may use two or more sorts together. 
[0025] It is desirable to consider as the total amount of Cr coating weight (metal Cr conversion):metal 
Co(es) in a clo mate coat and/or the mass ratio beyond amount =of metal nickel 1 :0.01 so that the 
addition of Above Co and/or nickel may demonstrate effectively the improvement effect of corrosion 
resistance, blackening resistance, and a sex with a crack-proof. It is 1:0.05 or more more preferably. On 
the other hand, even if the rate adds exceeding 1 :0.5, the improvement operation of many above- 
mentioned properties is economically useless only by being saturated and cost costing dearly. It is 1 :0.2 
or less more preferably. 

[0026] Moreover, it converts into Metal Cr and Cr content in a clo mate coat is 10-150mg/m2. It is 
desirable. Cr content is 10 mg/m2. In the following, since it is inferior to corrosion resistance and white 
rust is generated easily, it is not desirable. They are 20 mg/m2 more preferably. It is above. On the other 
hand, Cr content is 150 mg/m2. Even if it exceeds and adds, the effectiveness is saturated, a cost rise is 
caused, and also in order to obtain desired Cr content, fault, like there is the need of reducing 
manufacture line speed is produced. They are 50 mg/m2 more preferably. It is the following. 
[0027] In this invention, since the chromate treatment liquid which has such a presentation is given to 
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the front fate of a plating steel plate and Co and nickel may be spread in a clo mate coat even when the 
organic-acid salt of Co or nickel exists in the whole clo mate layer, consequently the long duration after 
plating steel plate manufacture passes, it becomes possible to make many properties, such as blackening 
resistance, maintain for a long period of time. On the other hand, it is impossible for it to be consumed 
easily and to maintain properties, such as blackening resistance, over a long period of time at the 
conventional method beforehand processed with a Co/nickel content solution before performing 
chromate treatment, since Co and nickel of blackening resistance etc. effective in improvement exist 
only the plating layer outermost surface and near the interface of a clo mate layer. Although the 
chromate treatment liquid which consists of the above-mentioned presentation is fundamentally used for 
this invention, in order to obtain the more excellent engine performance, it is desirable to make the 
following components contain further. 

[0028] ** the inside of a clo mate solution - as solid content - at least one sort of metallic-oxide sols - 
this - contain with a metallic-oxide solxhromic acid and the mass ratio of chromic-acid reduction 
object =0.5-5.0:1. Since the damage which a chromate film receives can be made to mitigate in the case 
of processing while having the effectiveness of the thickness of a chromate film increasing and raising 
corrosion resistance further if a metallic-oxide sol is contained in chromate treatment liquid when a 
physical impact is got, the corrosion resistance after shaping can be raised further. In order to 
demonstrate such an operation effectively, it is desirable to contain the solid content in an oxide sol at a 
rate more than the 0.5 mass section to the chromic-acid compound 1 mass section. It is more than the 1 .0 
mass section more preferably. However, since it will be hard coming to apply chromate treatment liquid 
to homogeneity and workability will deteriorate if it adds superfluously, it is desirable to contain to the 
chromic-acid compound 1 mass section at a rate below the solid content 5.0 mass section in an oxide 
sol. They are below the 3.0 mass sections more preferably. 

[0029] In addition, especially the class of metallic-oxide sol used for this invention is not limited, but 
can use the metallic-oxide sol of marketing, such as aluminum, Si, Ti, Sb, and Zr. You may use it 
independently or these oxide sols can also be used for arbitration combining two or more sorts. Also in 
this, the oxide sol of aluminum, Si, and Ti is most recommended in respect of the improvement 
operation in blackening resistance etc. 

[0030] ** Contain a phosphoric acid in a clo mate solution with a phosphoric-acidrchromic acid and the 
mass ratio of chromic-acid reduction object =0.01-0.5:1. A phosphoric acid raises the adhesion of a 
chromate film and a plating layer, and is effective in improving corrosion resistance while it has the 
operation which etches a plating front face. In order to demonstrate such an operation effectively, it is 
desirable to contain a phosphoric acid at a rate more than the 0.01 mass section to the chromic-acid 
compound 1 mass section. It is more than the 0.05 mass section more preferably. However, if the 
addition of a phosphoric acid exceeds the 0.5 mass section to the chromic-acid compound 1 mass 
section, blackening resistance and a sex with a crack-proof will deteriorate, and commodity value will 
fall. The etching operation by the phosphoric acid becomes superfluous, and the reason is considered 
with since it has a bad influence on blackening resistance or a sex with a crack-proof. It is below the 0.1 
mass section more preferably. 

[0031] In addition, it is not limited especially about the class of phosphoric acid used for this invention, 
for example, orthophosphoric acid, a pyrophosphoric acid, a metaphosphoric acid, condensed 
phosphoric acid, etc. are mentioned. These may be used independently, two or more sorts may be used 
together, and especially the combination is not limited. 

[0032] Especially the method of processing the above-mentioned chromate treatment liquid on the front 
face of a plating steel plate is not limited, but can adopt approaches usually used, such as an approach of 
giving a roll diaphragm after a spray or immersion, the method of application by the roll coater, and the 
approach of drying after a spray. Furthermore, a further organic and/or inorganic resin coat may be 
formed on a chromate film for the purpose of improvement in the engine performance, such as much 
more corrosion resistance, reduction of Elution Cr, etc. 

[0033] in addition , although it have a description at the point of omit pretreatment perform pretreatment 
in advance of chromate treatment , in order it obtain a more excellent engine performance 
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conventionally from the viewpoint of a manufacture increase in efficiency , the approach of this 
invention be the range which spoil the operation by this invention , and carry out conditioning with the 
solution which contain the organic acid salt and the inorganic acid salt of heavy metal , such as nickel , 
Fe , and Co , of predetermined concentration at a chromate treatment front . If it subsequently 
specifically processes with the organic-acid salt content chromate treatment liquid of Co after processing 
with the organic-acid salt content solution of nickel as pretreatment, improvement in a property of 
blackening resistance etc. can be aimed at further. 

[0034] Based on an example, this invention is explained in full detail below. However, the following 
example does not restrict this invention and all the things done for modification implementation in the 
range which does not deviate from before and the after-mentioned meaning are included by the technical 
range of this invention. 
[0035] 

[Example] After manufacturing the various samples shown in Table 1 - 4 on condition that the 
following, it evaluated about the following parameters. In addition, the element coating weight in a steel 
plate asked for the mass ratio of each element by performing ICP analysis (SPS1500VR made from the 
SEIKO electronic industry being used), after dissolving the plate front face of 220x300mm size. 

(1) Negative : 5%aluminum content melting zinc system plating steel plate (Zn coating weight: 60 g/m2) 

(2) Chromate treatment : 10-50g [/l. ] Cr03 After being immersed into content clo mate liquid, the roll 
diaphragm was given and it dried. 

[0036] (3) Test method : after starting ** corrosion resistance test each sample in the size of 70x150mm 
angle, the salt spray test was performed according to JIS Z2371. Evaluation of a corrosion resistance test 
was performed by measuring the white rust incidence rate at the time of 120 hours passing after test 
initiation. 

O Less than [ 1% ** of 1% / of generating / white rust / or less ** generating / white rust / - 5% ] x : 
after starting a sample in the same size as the case of the 5% ** ** blackening resistance test above- 
mentioned corrosion resistance test of white rust generating, it held under 50 degrees C and conditions 
of 98% of relative humidity for 96 hours. The color tone of a sample and viewing which were kept 
within the dryer for 96 hours compared the color tone of this sample, and the following criterion 
estimated it. 

O : [0037] in which x:black discoloration in which **:black discoloration in which black discoloration is 
not accepted is accepted slightly is accepted ** The sample started in 40x250mm size of sex test with a 
crack-proof was inserted by the 1 .5t load using the tool which has the touch area of 50x1 00mm. 
Subsequently, after moving a sample in the condition as it is, the glossiness and extent which gets 
damaged on the front face of a sample were observed visually, and the following criteria estimated. 
O : get damaged and it is sexual extent smallness (the abrasion generating part on the front face of a 
sample is less than 30 percent). 

x: Get damaged and it is a sexual extent size (the abrasion generating part on the front face of a sample 
is 30 percent or more). 

** After manufacturing Cr elution sex-test plating steel plate, it was immersed in ebullition underwater 
for 1 minute using the sample at the time of 72 hours passing. By measuring the amount of Cr(s) before 
and behind immersion, the rate of elution Cr was computed and the following criteria estimated. 
O 30% ** of rates of 30% [ of rates of :Cr elution ] or less x:Cr elution [0038] These results were 
written together to Table 1 - 4. First, Table 1 shows the result of having examined the usefulness and its 
optimum addition of an organic-acid salt of Co added in clo mate liquid, and/or nickel. 
[0039] 
[Table 1] 
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[0040] No. 1-13 are the example which carried out the amount addition of optima of the organic-acid salt 

of Co and/or nickel, and the good result is obtained also in which parameter. On the other hand, No. 14 

are an example which does not contain the organic-acid salt of Co and/or nickel in clo mate liquid, and 

are inferior to corrosion resistance. The contents of the organic-acid salt of Co and/or nickel are few 

examples, and are inferior to corrosion resistance and blackening resistance in No. 15. 

[0041] No. 16 and No. 18 are the examples which used the inorganic-acid salt of nickel, and are inferior 

to all the properties of corrosion resistance, blackening resistance, and a sex with a crack-proof. No. 17 

are the example which used the acetic acid Mn, and are inferior to blackening resistance. No. 19 are an 

example with many contents of the organic-acid salt of Co and/or nickel, and an improvement operation 

of corrosion resistance, blackening resistance, etc. is saturated, and they cause cost quantity. 

[0042] Next, Table 2 investigates the effect of the corrosion resistance on [ at the time of changing Cr 

coating weight and the content of a chromic-acid reduction object ] etc. 

[0043] 
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[0044] No. 1-13 shown in said table 1 are an example with which are satisfied of the desirable 
requirements for this invention, and, in any case, the good result was obtained in all the evaluation 
criteria of corrosion resistance, blackening resistance, a sex with a crack-proof, and Elution Cr. 
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[0045] On the otfier hand, Cr coating weight is few examples and is inferior to corrosion resistance in 
No.20. No.21 are an example with much Cr coating weight, and effectiveness, such as corrosion 
resistance, is saturated and causes the rise of cost. No.22 are an example which does not add a chromic- 
acid reduction object, and its rate of Cr elution increases. 

[0046] Chromic-acid reduction objects are few examples, Cr becomes easy to be eluted and clo mate 
unevenness produces No.23. No.24 are an example with many chromic-acid reduction objects, and are 
inferior to corrosion resistance. Next, Table 3 shows the result of having examined the addition 
effectiveness of an oxide sol. 
[0047] 



[Ta 


ble 31 




Cr 


m & 

ism* 
(%) 


_$5Co. Nitf 


immt 


not 




mm 


mm 




*©ftfe 


®£ 


25 
26 


12 

22 


40 I 
18 


b 0.4 
b 0.3 


f 5.5 
e 0.4 


i 0.4 

i 0.2 


A 


0 


o 


O 




X 
X 



[0048] No.3 shown in said table 1, and 5-13 are examples with which the addition of an oxide sol is 
satisfied of the desirable requirements for this invention, and the result with any good evaluation criteria 
is obtained. On the other hand, No.25 are an example with many additions of an oxide sol, and HAJIKI 
has generated them in a production process. The additions of an oxide sol are few examples and No.26 
have little corrosion-resistant improvement effectiveness. Finally, Table 4 shows the result of having 
examined the addition effectiveness of a phosphoric acid. 
[0049] 
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[0050] No.4-13 shown in said table 1 are an example with which the addition of a phosphoric acid is 
satisfied of the desirable requirements for this invention, and the result with any good evaluation criteria 
is obtained. On the other hand, the additions of a phosphoric acid are few examples and No.27 have little 
corrosion-resistant improvement effectiveness and improvement effectiveness in blackening resistance. 
No.28 are an example with many additions of a phosphoric acid, and blackening resistance and a sex 
with a crack-proof fall. 
[0051] 

[Effect of the Invention] Since this invention method is constituted as mentioned above, in addition to 
both the properties of corrosion resistance and blackening resistance, the melting zinc system plating 
steel plate which was further excellent in the sex with a crack-proof can be manufactured efficiently, 
without performing special processing of pretreatment etc. 
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5. e©«&fMi**t»K:$H*3ttSK:B> ^aAKfb 

%M i sssptcw o.oi i«areu:©« 

£-C^tT U». iWjlKliO. 0 5 

aABMk^HWttPKWOrO. 51tSgP£j&;t-S<fc 

iWi^tt^is«o*tt*^<bu^gD a 0 afii^eT-ri. 

6*i*„ J:D»^L<B0. lKfi8M5lTC&S. 
[003 1] 



B. 

[0032] 



10 



*©«^B*tcira^h&i,>. 

iS£2»ay- h**g#F£«>ot$1g©^a 

|Sj±-WiaCr©ft««c^*aWiLr. *ay-h& 
■t©±K. EK«WKbf/XISflltS©tHJil£UI«^0 

[00331ft **W©:Stttt. ®i:£$&3Mb©8U£#> 
fit*. »ny-h^(C5llc£oTffi>4rCl>fcftffi 



20 



30 



40 



BT\ *o^-h tea©Sif«:m5£iSg©S^)S (N i , 
Fe. Co 51) om{4flMK*t«IBXt 
fH18yil/Tfc«fe&0. M*ti<C». MX.KIUBI* 
LTN i QW&m$l3&j6XimisfL&. JKHTC o 
©WflfflttdW* a > - h iffiSft r«W*i«. 
tt«©# tt(Sj±£S«:0S c 4. 
[0034] «Tlt*««:«-3c»r*»Ht*iB-r*. 
fc/cU TEWt««*»W*«IRr*t>©-Ctt«:<. 

n • «R©ias*JMiLaci»«i!fcstwuM-s c t « 

*r*«M©aKWH«:ad3 ft*. 
[003 5] 

[Jtftffl] Tie©&#«:-c. su-~SH«:^-r«*©-y 

ofc. ft. MK4©refttt9Kii. 220X300 mm 

•*-fx©«affi*«*?ufcf& < i cp^w <-w=i-m 

^I^«©SPS 1 5 00VR£<&B) fctf^CifCJ: 
9&7e&©!»tb*##fc. 

CD JKK ■ : 5 % A I $W^»ffi«S*©o*iB« (Znft 
#g : 6 0 g/m' ) 

(2) i>ay-h$!ifi: 10-5 0g/y>|-;KOCrO 
8*1 Ufc. 

[ 0 0 3 6 ] (3) : 
©ffif&Bii*® 

&-y->7/U£7 0 X 1 5 0mmft©-y--<XtC^J"5tiiUfc 

«. j i s Z237 ifc$cTjfck*gwaitetTo 

fc. H£ttttR©ifii». KMINMI1 2 0 1*1181 L 

■m&tcm -& * c t k «t o tf o 

O : eiS^64 1 XHT 
A: eifl6*l%iB~5%ttT 

l/fca. 5 0 -C, tS^fSK 9 8 %©^frT(tr 9 6 B$ffl 

m$Ltc. c©*>yji^>ep*. ^^tsrt-c9 6^p B i 

^eL^-y-^^^fiKiBffltC-CtbSL. Tia©«3t 

O : ^^m^htitj:^ 
A : J|£tffc?ft>K:S©&ft& 
x : %&ftWbht\h 
(0037 1 

40x2 5 0mm-y--fX(C^OaiL>/c-y>7 , ;l'?:. 5 0 
x 1 0 0 mm©JgJ8tffi®£W-f SIA£RH». 1 . 5 h 

yommvitZK-ovtc. ^cor. *©**©tt«r^ 

>^*»*Sttfc«. •y->^affi©3feiRgte<ty : JE 

{**©sit*Bafc-ciBSi/, £iT©W3es»(c-cwti 

50 l//c„ 



9 

o : &-o*&®fm.fr (^yy^mmm *) mt£.m *o:cr &a$3 o xar 

#3Stt?i) 



1$Bi¥9-l 95 06 2 
10 



x : Cr?gffl£3 0%fi 

[003 8] Cftf><D*£*£3U~£l4{C{»iaLfc. $ 
[0039] . 

tan 





Cr 




&ffCo. Nift 


MM'/* 




















(96) 






felt 












*!& 


1 


45 


23 


a 0.2 






0 


O 


O 


o 




0 


2 


121 


15 


b 0.3 






0 


O 


o 


o 




o 


3 


25 


31 


a 0.05 


e 1.2 




0 


O 


o 


o 




o 


4 


20 


18 


a 0.15 




h 0.3 


o 


O 


o 


o 




o 


5 


12 


11 


a 0.02 


e 0.5 


h 0.02 


o 


O 


o 


o 




o 


6 


32 


26 


a 0.3 


f 2.2 


i 0.02 


o 


O 


o 


o 




o 


7 


57 


43 


b 0.2 


e 4.3 


h 0.1 


o 


O 


o 


o 




o 


8 


142 


13 


b 0.01 


f 0.6 


h O.01 


o 


O 


o 


o 




o 


9 


140 


47 


b 0.02 


f 0.5 


i 0.01 


o 


O 


o 


o 




o 


10 


145 


48 


a 0.01 


f 4.7 


h 0.02 


o 


O 


o 


o 




o 


U 


148 


46 


b 0.02 


e 4.8 


h 0.4 


o 


O 


o 


o 




o 


12 


146 


48 


a 0.5 


f 4.8 


i 0.4 


o 


o 


o 


o 




o 


13 


48 


26 


j 0.4 


e 3.2 


h 0.2 


o 


o 


o 


o 




o 


14 


140 


48 


0 


1 0.4 


i 0.2 


X 


A 


o 


o 




X 


15 


146 


32 


a 0.008 


e 0.4 


h 14 


A 


A 


o 


o 




X 


16 


120 


30 


C 0.4 


e 0.3 


h 0.4 


X 


X 


o 


X 




X 


17 


61 


23 


d 0.2 


e 1.5 


i 0.3 


O 


A 


o 


o 




X 


18 


30 


42 


. c 0.1 


f 2.1 


1 0.2 


A 


X 


0 


X 




X 


19 


41 


16 


b 0,7 


e l.i 


h 0.3 


O 


O 


o 


o 




X 



a : SfMC o b : iSKN i c : «8N i d 

e : ->';*'/ A> t : J^Xi-^/A, g : fji? 1 /* 



SfRMn 



[0040] No. 1 - 1 3 C oRCK/XttN i (DW 

o.l 4l**0>-h$E4HCCoROV'XttN i 
tt*£WL&l»Wr*»). iSf^tt^-S. No. 15«. 

c oaovx«N i ©^s?so^wft^ii>^t,^r*. 

[0 04 1 ] No. 1 efcJ^No.l 8«. N i Offlm 



*&0±X<DW&{C&Z>. No.lTB^ ftSMn^ffl^fc 
30 «-C*D. No. 19^ CoRO'/X 

[0 04 2] £(C. ^2«> C rff#S^f PAffijiTc 

[0043] 





Cr 




&KCo. Nitt 


MM*/* 














8& 




















* ft 


































(56) 




















20 


6 


43 


a 0.3 


e 0.6 


h 0.3 


X 


O 


o 


o 




X 


21 


156 


44 


b 0.2 


e 0.5 


i 0.2 


0 


O 


o 


o 




X 


22 


14 


0 


*> 0.1 


t 0.7 


h 0.4 


O 


o 


X 


o 




X 


23 


35 


8 


b 0.3 


e 0.8 


i 0.3 


A 


o 


X 


o 




X 


24 


22 


55 


b 0.5 


f 0.5 


h 0.3 


X 


o 


O 


o 




X 



a:WRCo b:«&Ni 
e : f : 7*5*V* 



[0044] HuffiSl 1 No. 1 ~ 1 3 #&9§<D 614, §fM£, WtfEotttfc £Zffe\HC r <D£TQ£p 



01 

[0 04 5] CttCCftL-C. No.2 0«C rtt%mifi>J> 
ftl^-C&'h WMfcfC&S. No.ZlttCrftftAi 

[0 04 6] No. 2 ZteVVl*W>mjt%1fi>}>U\,*W-C&>* [H3] 



(7) #B§¥9- 1 95062 

12 

No.2 4tt*OAKa7c&#£t>$r£>9. BJAttK^ 
S. 5WC. 313 tt. R{fcft^l'©8ffll^&ttttlfc& 
m£^-f *>©?&*. 
[0047] 





Cr 




AJSCo. Nitf 






mm 


































mi 






**** 
























<«) 




















25 


12 


40 


b 0.4 


1 5.5 


i 0.4 










A 


X 


26 


22 


1ft 


b 0.3 


e 0.4 


i 0.2 


a 


o 


O 


o 




X 



b : MStN i e 

f : 7A»S ^■'/A' 1 



[0 04 8] iiiIia3ll(C^TNo.3. 5-13tt. ttjt 

CftKttLTNo.2 5(&<lftvrjl^ffijtaS#$l>0l? 
*9> USIfI*(C^^*^£l/rL-*o/c„ No. 2*20 



*6tt. lMfc«r/A©SMj^&t»W'C*9. iS&ttfi 

[00493 
1*4] 





Cr 


m m 


£JKCo. Nitt 








KM 






























































(%) 




















27 


28 


42 


b 0.1 


e 1.4 


h 0.006 


A 


A 


o 


o 




X 


26 


57 


40 


a 0.3 


f 4.2 


i O.ft 


O 


X 


o 


X 




X 



a : ftKCo b : ttjgN t 



[0 05 0] 11*12111 fC^T No. 4-1 3tt. 'J>©© 

*to«##^©#*u»^*»si-*w-c*»>. t> 

t/CNo.2 7». y>^8^B*^ttl>0|-C*9. ft 
ftttflliJaJMiJ:DWJIMl^±«Ml3W>«tl». No. 2 



[005 1 ] 

T. BAtt*$J:CJWJiaBtt©ll»ttCcj!ll*r. M«ciSf35SE 

m\ rmmzm c t » < < ss&-r s c t 
a. 



